Purification of recombinant protein by cold-coacervation of fusion constructs incorporating resilin-inspired polypeptides.
Polypeptides containing between 4 and 32 repeats of a resilin-inspired sequence AQTPSSYGAP, derived from the mosquito Anopheles gambiae, have been used as tags on recombinant fusion proteins. These repeating polypeptides were inspired by the repeating structures that are found in resilins and sequence-related proteins from various insects. Unexpectedly, an aqueous solution of a recombinant resilin protein displays an upper critical solution temperature (cold-coacervation) when held on ice, leading to a separation into a protein rich phase, typically exceeding 200 mg/mL, and a protein-poor phase. We show that purification of recombinant proteins by cold-coacervation can be performed when engineered as a fusion partner to a resilin-inspired repeat sequence. In this study, we demonstrate the process by the recombinant expression and purification of enhanced Green fluorescent protein (EGFP) in E. coli. This facile purification system can produce high purity, concentrated protein solutions without the need for affinity chromatography or other time-consuming or expensive purification steps, and that it can be used with other bulk purification steps such as low concentration ammonium sulfate precipitation. Protein purification by cold-coacervation also minimizes the exposure of the target protein to enhanced proteolysis at higher temperature.